
pocenxim -mon

*0 167366

TITLE

SEGO'S :AGENCY

PGB DAT;
NOTE

AVAILABLE FROM

-EDES-PRICE
DESCRIPTORS

IDENTIFIERS

SE t26 745

The Global Energy Situation on larth,Student'Gtide.
Computer Technology Prcgraa Environmental EdutAtion
UnitS. . .

Northwest Regional Educaticnal 4:;

National.ImSt. of Educatiin (DREW,
D.C.
Oct 77
28p.; For related documents, see SE 026 732-741;
Contains-lightand broken type
Office of Marketing, Northwest. Regional, Educational
Lab., 710 s. W. Second Ave, . Portland, Oregon .97204.
($3.25)

-MF-$0.83 BC -$2.06 Plus Postage. .

*COmputer Adsisted Instruction; *nittgy;
-*Environmental Education; Global Approach;' Higher
Education': Natural Resburces; Secondary Education;
*Simulation; *Socia Studies; World Probleis
*Energy Education

ABSTRACT
This is the student 'guide in a set of five

computer-oriented environmental/energy education units. Cont s of-
this guide are: (1) Introduction, to the unit; (2) The "EART10
ptoqram; (3) Exercises; and (4) ;Sources of information cn the energy
crisis. This guide supplements a simulation which allows studebts to
analyze different'aspects of energy corditiond existing around the
world. (MR)

*********************.***************** ********** *4 ****** 44 *************
%.4 Reproductions supplied by EDRS are the 'best that car to made *

from the original document. *

***** *******************************************31**44****************



This edition is based on earlier developmental Work conducted With a limited
test sample. The material was reviewed in order to correct any noted
technical errors prior to printing of the October 1977 edition. However,'
purchaders are urged to first run the sample siMulation program:provided
in order to determine any needed or desired adjustments prior to actual
use The Laboratory would appreciate hearing from users concerning
any suggestions for corrections to subsequent editions. $

First Printing, October. 1977 4.

Published by the Northwest Regional Educational Laboratory, a private
nonprofit corporation. The work,Upon which this publication is based was
perfornied pursuant to a contract with the National Institute of Education,
Department of Health, Education and Welfare. The opinions expressed in
this publication do yot necessarily reflect the position or policy of the
National Institute of Educatiop; and no official endorsement by that.agency
should be inferred.

This publication is not printed at the expense of the Federal government.'

ISBN 0- 89354- 505 -8



-TABLE' OF CONTENTS

'INTRODUCTION TO THE UNIT
The Earth and Energy . .

What This Unit Will Do For You

THE 'EARTH' PROGRAM
Description .. . ...

ttst of. Variables Stored for Each Country
List of Countries for Which Data As Stored

How to Run the EARTH Program . ,
Sample Run . / . . . .

7
9

EXERCISES . .... . . 19
Exploring Further 22

SOURCES OF INFORMATION ON THE ENERGY CRISIS . . 23



TRODUCTION TO THE UNIT

NOV, 57Y/DA/T5 . . .2E7-8
4741/zerveatm-Axetovr-MorAey. vac/

41/41,. /2E. Afrifgee 17147- 7-He A9706 ,e,txre#
ei)A, ceh/5, M,e/ce-6 rsPzemdz-AvI)
avo-A-FrEiz .1-4/077/0",2, f',.4e77,12/
5Har pesiehti z>> /914 R.041T4,1 rA)
TIXEZ-EAP/40 C.crIARRY rno- 77NE:
7,14-615-A c.A-Ate TO 14 441.r 77ZWAKT TO
.57,41/E C.661-447:25 rNE 44.1.

00c/02/v4, )7,7,102tEP RIO/17
PRI6E AAJP ReoFircavn201-5.

WYA-7-,444717EvEz2 77/0.0 zEitifyV?

I

iv)/'RAN OUT"
PA9Fte r2aar.a.e.ct NJ_

collo oPpbsisc)The0oviaw-
maurtva moilasairsA SX
2o15 77,0 06. ehp tweatte

rom.rrAremov srAm.-ee735eMproorw _FA4-emwer
44,Am), Barn AgAvoe.ee5
12,1.2eD Miff LA44);50ReOPI-P

12"v 0,0 s L./ TTI-C 13,60v P5
To TRY -ra 602010,E.

/ lEcixoPe

o

The history of human development is, in many ways, the history of peoples'
ability to harness energy. The types of energy we use, and -bow we use
them are basic factors in determining how we live. Think of how different
your life would be If stiddenly the only energy source available to you wa's
yotir own muScle power. As the above cartoon suggests, the results could
be disastrous. If you survived at all, you would probably be sitting in a cave
without so Much as a fire to provide heat and light. Since few people would
find that a pleasant way to live, the Earth'a energy resources and how we
use them are important to us now, and to people of th4 future.

It takes a tremendous amount of energy to maintain our life style--and our
-needs for energy grow each year. In the United States, we will use more
energy in the next 30 years than we have In the entire history of our Nation.
By the year 2001 our country!s energy needs will have probably doubled, and world
wide demands are expected to triple. That's a lot of energy! As our
-energy demands increase, so do the problems we face regarding energy use.
Are there enough energy reserves to meet the increasing demands? Will we
have the means to convert energy reserves into useful work and heat? How
do we divide up the Earth's, reserves of coal, oil and natural gas ?. The U.S.
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with 8% of the world population, currently'uses about a third of the energy produced.
each year. The newly emerging nations of the world require increasingly
greater proportions of energy resource. How will the nations of the world deal
with these demands ?

k

Another area of increasing concern is the effect of high energy production and
consumption on our environment. One of the largest 'pro cars of oil is the
fountry of KuWait. tiwalt is estimated to have one-four of the world's total
bil reserved. But Kuwait's oil contains hugh amounts 'of, 1fur - -a major air
pollutant. In the U.S. the most abundant fuel is coal. Hu coal is the
dirtiest fuel to use In addition to this, the process used to extract half, of
the coal we usestrip the Earth's surface. .How, do we/ reach
a workable balance between energy use and environmental concerns? Ho we
solve these and other problems reg n energy use 'will have far reac ing
effects on our lives and the lives of r generations. IT our decision " are
wise 'it will mean a better quality of life for all peoples.

This unit of study is designed to help you become more informed about the'
energy conditions around our globe.. B using this booklet and the corn cuter
program EARTH, you should gain a us ful understanding of the ftrld'el' current
energy situations. You will also have, the opportunity to examine your values
regarding energy problems. 1

What This Unit Will Do For You

You will have a chance to examine many energy-relevant variables 'En 83 mode
countries and to analyze different aspects of the energy conditions existing ari

vti
d

the globe. Studying these conditions will give you a, clear perSpective'on the
global dimensions of the energy shortage.

Using the computer progrm EARTH in a variety of ways, you will have the chan0
to,formulate and test hypotheses about the energy situation'on a worldwide basis.

This study will also give you the opportunity to examine your own values regarding
energy problems; some of your ideas may change as the result of your study of
energy conditions around the world.



Deadription

So that you Can
a' global has

/ in the computer
countries in 1 the
stored.. Th6se
on page 6.,

THE ''EART PROGRAM'

explore questlo s and hypotheses relating to energy use on
a collection of ata (called a "data base") has been stored
. The data, is, organized by country, for the -83 largest
world.' For =ach country, data on 241variabies 'huts been
variables are listed on page 5. ,The 83)counirCes are listed

Given thin, data baSe; you c
you answer" questions or e
sLmpYe as "1971 population
country.) Or, you may wi
for example, "19.71 energy
consumption (71 EN. CON)"
tables., are. shown below as

ask the computer, for subsets of data to help
ore' Ideas. ou may want to ;.see. Eiomethi)rwas

Or the USA." (That's One i variable for one J

to lookT-at twovarlables ,fop t ree countries--i
roduction (71 EN PRO)" and "1i971 energy

for Japan, the USA, and the us,sn. Tliese two
he computei would ,print them dut.

1

COUNTRY'

JAPAN
U. S A
U.S. S.R.

VARIABLE

71 EN PRO , 71 EN, ,CON

.49 47 341.9,'
2029.19 2327.;64,
1250.26 j 1112.!19

I

CO

U. S i!

TRY

vAR.IpBtikE
;

71 DEN/54

22

k,As you can see, a table showing several.variabl !.a for' several countries
can be useful in making smparisons.. Are any ol the three countries
(Japan, 'USA or USSR) "e er Independent"--that 143, produCing.as much
or more energy than is -tuned?

To obtainiduch tables wh ch cal) show data on up to five variables at a time
and up to 83 countries a a time, use the "Table" option of the. EARTH
program. That is, whe the computer asks "WHICH OPTIONS?", enter
a "T."



EARTH. also offers .another option which yOu may wish to 'use.. This is the
RA 4K option (or "R"). This 'option will allow you to choose a. single
variable, such as '!daily. calorie consumption per capita," and °Wain a
rank order list from largeSt value to smallest value for all countries. Or,
yott can ask for the "top ten" from that list, or the ''bottom eight "- -or, ,n,ny
nthnber of countries you wish from the top or the bottom of 'the list.

Three other options offered by EARTH are utility options. One, the "LIST!'
option, allows you to get a printed list of either the 24 variables or..the 83
countries for which data is stored. A. "HELP" option is inclUded which ran,
be used to get a 'listing of all 'options. Finally, the "STOP" option allows you
to stop the program, at any time the question. "WHICH OPTION?" Is asked.

4



List of Variables Stored for Each douptty-

Variable
Number Data *

2

3

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

)

1971 population in millloris

1971 population density-per square kilometer
1963-1971 pOpulation increase rate, in %

Male life, expectancy

Female life expectancy
Daily calorie consumption per capita.

1968 national income in millions- of dollars
national income in millions of dollars1971

*f968 energy production' In million. metric tons, of coal equivalent

1971 ergy production , in million metric tons of coal'. equivalentit
1968 energy consumption in million metric tons of coal-equivalent
197 energy bons mption in-million metric' tong. cif' coal equivalent

1968 energy consume on per--capita 'In kilograms

'1971 dnergy consumpttn per capita in kilograms
. .

Coal reserves. in million metric tons,
1972 Coal production in .thousand metric tons

** *Reserves of lignite and brown coal in million metric tons '

1572 production of rignite and brown coal in thousand" metric 'tons

Petroleum reserves in Million metric tons
1972 production of petroleum la thousand metric tons
Natural gas -reserves in thousand million. cubic meters
1972 production of natural gas in million cubic meters
1971 production of electrical energy in million kilowat(hours

1971 production of manufactured gas in million' cublc meters

All data provided are estimates.
A metric ton is 1000 kilograms; it is about 2200 pounds, .10% larger than
the "American" ton

Lignite and brown coal are similar to oommon coal except, that they provide
less energy per unit of weight and they usually contain more moisture.



- List of Countries for Which Data is Stored

1. Afghanistan

2. Algeria

3. Argentina

. Australia

5. Austria

.6. ,Belgium

.

8. Brazil

9. Bulgaria

10. Burundi

11. Canada

12. Chad

:13. Chile

14. China

15. Colombia

16. Cuba

17. Czechoslovakia

18. ltienmal.k

19. Dominican
Republic

20. Ecuador

22. El SalVador

23. Ethiopia

24. Finland

25. France,

26., Germany

27. Ghana.

28. Greece

29, Guatemala

30. Guinea

31. Haiti

32. Hong ong

33. Hungary

34. India

35. Indonesia'

36, Iran

37. Iraq

38. Israel

39. Italy

43. Korea

44.), Laos

45. Malaysia
(West)

46. Mali

47. Mexico ,

48.. Morocco

49. Netherlands.

5.0. Nepal

51. Niger,

52. Nigeria.

53. Norway

4. Pakis tan

40, Ivory Coast

41. Japan

42. Kenya

I0

55. Peru

56. Philippines

57. Poland

58., Portugal

59. Romania

60. Rwanda

61. Saudi Arabia

Senegal

63. South Africa

64. .,SoUthern RhOdesia

65. Spain ,

"

66. Sri Lanka.

67. SuSan

,

. Svyeden

69. Switzerland

70. Syrian Arig
Republic-

71. Thailand

72. Turkey

73. bganda

United Kingdom

75. United Republic
of Tanzania

J
76. USA

77. USSR

78. Upper Volta

79. Viet Nam

80. Yemen

81. Yugoslavia

82. Zaire

83. Zarribia



1
tin the EARTO` Program

be,,fiure your teacher has loaded the necessary programs, apd files
be the Teacher's Manual, "How to Load'ihe Earth 'Program "):

GET-EAFITH.

RUN

You will 'then be asked . ..."

WANT INSTRUCTIONS (YES. OW NO)?

Type YES 0. If this is your first time

You- will be asked

WHICH OPTION?'

.

N

At this tmint ybu may choose orre-of five. options: TABLE, LIST, RANK,
HELP or STEP. You will probably, want to choose TABLE or RANK. You
may type the whole word, o simply enter a "T" or an "R." AlwayS Strike
the carriage return key when you are finished.

The TABLE option will allow you to specify the specifics of the ,,table you
want printed. Decide upon' up to five variables from the list on page 5.
Also decide for which countries you want data on these variables. (See-the list of
countries on page 6.)

The computer will ask, you

HOW MANY COUNTRIES? ,
. ;,

Enter the total number of countries, you want--or enter 83 to get
a table for all countries in the data base. .

41 ,

Unless ygu entered "83," the computer will: now print a series of question
marks. After each one, type, a number for one of the countries you selected.
Enter these numbers. one at a time in consecutive order!, one number after
each questton, mark. Look at the sample run in. the next sIction to 'see how
this is done.

1



Next,,,, the computer will ask you

HOW. WI VARIABLES?
1.

Enter the total number of variables, you Avant, up to 5.`.. Ifs y'ou are
Interested in more than't variables, you will haVe, to use
TABLE option more than once. For' now,' enter a;number:from
1. to 5.

TI{e :computer will again petit question' marks. After each question
mark, enter a number for one of the variables you selected. Again,
enter only one number after ea.ckquestlion mark, In consecutive order.

The computer will then print your table.

Thq RANK option Will allow foulito specify one Variable from the list, and)
the computer will rank. order all 83 countries, from highest to lowest', for
that variable.

You will then be asked

ALL COUNTRIES (YES OR NO)?

If you want to see the rank,order list for all countries, type YES
(or "V."). If not, type NO (or

If ycu typed NO, you will bd asked

HOW MANY?

Enter the number of countries you wish to see, for examp e,' 10.
Then, you'll 'be asked.

TOP OR BOTTOM?

If you want to flee the top 10 countries from the rank order list,
type TOP (or "T"); If you want to- see the 10 countries at the
bottom of the list, type BOTTOM (or "B").

,
r;

'114e- computer will then print the rank order list, or the top or bottom
countries *on the list, as you specified. *

* Note: For some countries, there is no readily available information
for some variables. For 'these values,;a zero has been entered in
the data base and these countries are ()Mated from the rank order list.

12
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Sample Run

Here Is a sample run showing how one student Interacted with theEARTII
prOgrgan. Everything ed by the student Is underlined in blabk.

GET!EARTH.
aum
EARTH

WANT INSTRUCTIONS ( YES OR NO ) ?YES

THE 'EARTH' PROGRAM OFFERS" 5 OPTIONS. THEY ARE..-

TABLES THE COMPUTER WILL PRINT A TABLE SHOWING THE
VALUES OF UP TO 5 VARIABLES FOR UP TO 83 COUNTRI
FIND THE LIST OF VARIABLES AND THE LIST OF COUNTRIES IN
YOUR MANUAL C PP. 5 AND 6 ) OR USE THE 'L I ST ' OPT ION
THESE LISTS. GIVE, YOU THE CODE 'NUMBER YOU SHOULD_ ENTER
FOR EACH VARIABLE AND EACH COUNTRY.

J.

LIST= THE COMPUTER WILL PRINT A LIST OF ALL VARIABLES
OR ALL, COUNTRIES IN THE FILE.

RANKS THE COMPUTER WILL CRANK THE VALUES' FO 1:k A GIVEN VARIABLE'
AND PRINT THO SE VALUES IN RANK ORDER FROM HI GHESTr3 LO WEST.
YOU CAN ASK FOR THESE VALUES FOR ALL COUNTRIES, OR YOU CAN
SPECIFY A NUMBER OF COUNTRIES FROM THE TOP OR' BOTTOM OF THE-L I ST*
COUNTRIES FOR WHICH NO INFORMATION I ,,AVAI L. ABLE WILL BE OMITTED.

HEi,Pt THE COMPUTER WILL PRINT THIS LIST OF OPTIONS AGAIN.

mie

STOPS TO END THE PROGRAM, TYPE STOP

WHICH OPT ION''ULLII
LIST COUNTRIES OR' VARI ABLES7COUVTRI ES

1

2
3
A

6
7
8
9
10
11
12
13

AFGHANI STAN
ALGERIA
ARGENTINA
AUSTRALIA
AUSTRIA
BELGIUM'
BOLIVIA
BRAZIL
BULGARIA
BURUNDI
CANADA
CHAD
CHILE

13
9
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of

14 CHINA
15 COLOMBIA
16 CUBA
17 CZECHOSLOVAKIA
18. DENpARK
19 DOMINICAN REPUBLIC
20. ECUADOR
21 EGYPT
22 EL. SALVADOR
23 ETHIOPIA
24'. FINLAND.
25 FRANCE
26 GERMANY
27 GHANA
28 GREECE
29 GUS-TEM-ALA.
30 GUINEA
31 HAITI
32 HONG KONG
33 HUNGARY
34 INDIA
35 INDONESIA
36 IRAN
37 IRAQ.
38 ISRAEL
39 ITACY
40 IVORY COAST
41 JAPAN
42 KENYA
41 KOREA
44 LAOS'
45. WES-T-MAL-AY-s-I-A--'.

46 MALL
47 MEXICO
48 MOROCCO
49 NETHERLANDS
50 NEPAL

. .

51 NIGER
52 NIGERIA
53 NORWAY
54 PAKISTAN
55 PERU
56 PHILLIPINES
57 POLAND
58 PORTUGAL
59 ROMANIA
60 RVINDA
61 SAUDI ARABIA
62 SENEGAL
63 SOUTH AFRICA'
64 SOUTHERN RHODESIA
65 SPAIN
66 SKI LANKA
67 SUDAN
68 SWEDEN
69 SWITZERLAND
70 SYRIAN-ARAB REPUBLIC



71 THAILAND
78. TURKEY
73 UGANDA
74 UNITED KINGDOLM
75 UN. REP. OF TANZANIA
76 U.S.A.
77 U.S.S.R.
78 UPPER VOLTA
'79 VIET NAM
80 YEMEN
81 YUGOSLAVIA
82 ZAIRE
,83 ZAMBIA

WHICH OPTION?
CHOOSE ONE OF THESE OPTIONS:

TABLE
LIST
HELP
STOP

WHICH opTioNwsj
LIST COUNTRIE OR VARIABLES? VARIABLES

1 1971 POPULATION IN MILLIONS
2. . 1971POPULATION DENSITY/SA. KM.,
3 1963-*1971POPULATION INCREASE (%)
4 MALE LIFE EXPECTANCY
5 FEMALE LIFE EXPECTANCY
6 CALORIE CONSUMPTION PER DAY PER CAPITA
7 1968 NATIONAL INCOME (MILLIONS OF SO
8 1971 NATIONAL INCOME (MILLIONS OF SS)
9 1968 ENERGY PRODUCED (M.4.T.C.E.1
10 1971 ENERGY'PRODUCED,(M.M.T.C.E.
11 1968 ENERGY CONSUMED (M.M.T.C.E.)
12 1971 ENERGY CONSUMED (M.M.T.C.E.)
13 1968 ENERGY CONSUMED PER CAPITA (KG.)
14 1971 ENERGY CONSUMED'PER CAPITA (KG.)
15 COAL RESERVES (M401,10
16 1972 COAL PRODUCED (T.M.T.)
17 LIGNITE & BROWN COAL RESERVES (M.M.T.)
18 1972 LIGNITE,& BROW COAL PRODUCED (T.M.T.)
19 1972 PETROLEUM RESERVES'(1.M.T.)
20 1972'PETROLEUM PRODUCED (T.M.T..)
21 1972 NATURAL GAS RESERVES (1000 M.C.M.)
22 ':1972 NATURAL GAS PRODUCED (M.C.M.)
23 1971 ELECTRICAL ENERGY PRODUCED (M.KWH.)
24 1971 MANUFACTURED GAS PRODUCED (M.C.A.)

FOR MEANING OF ABBREVIATIONS. SEE YOUR MANUAL.



WHICH OPTION? T

HDW MANY COUNTRIES? 8

AFTER EACH '? * TYPE A -NUMBER FROM THE LIST OF COUNTRIES.
OR, TYPE : '0' TO SEE THE LIST.

.1.11
11.1

1.21

HOW MANY VARIABLES ( 5 OR LESS, PLEASE)? 3

AFTER EACH '? ' TYPE A NUMBER FROM THE LIST OF VARIABLES.
OR, TYPE 0' TO SEE THE LI ST'

71
77
712
FOR COUNTRIES 11 14 16 21 26 . 41 76 77,

--:---ASIO-----VARIABLES 1- 7 -12

COUNTRY

VARIABLE

71 PO P. 68 INC14E 71 EN CON

CANADA 21.595 58979. 201.38
CHINA 787.176 0 0
CUBA 8. 657 0 9.97
gnyn 34.13 5986 9.69
GERMANY 75.129 0 320.06
JAPAN 104.661 0 341.9
U. S. A. 207.05 782035a ! 2327.64
U.S. S. R. 245.091 0 1112.19

16

.
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%MICH 0 PT IC*? TABL E

. H D W MANY UNT R I E S? §4.2

I.
143W MANY VARIABLES (5 OR LESS. PLEASE)? 1

Arl/ER NCH TYP,E A NUMBER FROM THE L I ST' OF *VARIABLES
Otti TYPE 10 TO SEE, THE, L / ST.

?6

FOR. ALL COUNTRIES

AND .VARIABLES 6

VARI ABLE

COUNTRY CAL. CONS

AFGHANI STAN 2060
ALGERIA 1890
ARGENTINA 3160
AUSTRALIA 3160
AUSTRIA
BELGIUM 3230
BOLIVIA 1760
BRAZIL .2820.
BULGARIA 3070
BURUNDI 2330
CANADA 3200
CHAD 2240
CHILE 2560
CHINA 2050
COLOMBIA 2140
CUBA 2500
CZECH° SLO V. 3030
DENMARK 3250
DOM. REPUB. 2060
ECUADOR 1970
EGYPT 2770
EL'' SALVADOR 1850
ETHIOPIA 1980
FINLAND 2940
FRANCE 3270
GERMANY 3180
GHANA 2070
GREECE 2900
GUATEMALA _2020
GUINEA 2060
HAITI 1930

if

v
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HONG KONG '2370
HUNGARY 3190
INDIA 1990
INDONESIA 1920
IRAN, 2030
IRA 2050
ISRAEL. 2990
ITALY 3020

=IVORY COAST 2430
'JAPAN ' 2470
KENYA 2200
40REA ' 2270
LAOS 2040
W., MAL AY SHA' 21,90
MALI . 2130
MEXICO 2620
MOROCCO 2130
NETHERLANDS 3200
NEPAL,- 2030
NIGER 2170
NIGERIA 2290
NORWAY 2940
PAKISTAN 2410
PERU 12260

.PHILLI PINES 2040
POLAND 3140
PORTUGAL., 2920
ARIAN I A- 3010

19.00
SA. ARABIA 2080
SENEGAL 2300
SO. AFRICA 2730
S., RHODESIA 2550
SPAIN 2770
SRI --LANKA 2340
SUDAN 2090
SWEDEN 2850
SWITZERLAND 3190
SY ARAB REP 2450
THAILAND 2210
TURKEY 2760
UGANDA 2160
UN. KINGDOM 3170
TANZANIA 1700
U. A 3300
U. S 3180
UPPER VOLTA 01)60
VI ET NAM 2000
Y114 EN 2020
YUGOSLAVIA 3130
ZAI RE 2040
ZAMBIA A 2250

18
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WHICH OPTION? RANK

WHICH VAR I AIL
ALL COUNTRIES (YES OR NO ) ?N
141W Mf*N h10.
TOP OR BO TTOM?T0 P

THIS WILL TAKE A MINUTE* PLEASE BE PAT I ENIT

CALORIE CONSUMPTION PER DAY PER CAPITA

U. S. A. 3300
FRANCE 3270
DENMARK 3250
AUSTRIA 3230
BELGIUM 3230
CANADA 3200
NETHERLANDS 3200
HUNGARY 3190
SWITZERLAND 3190
GERMANY 3180

WHICH OPTION? RANK

WHICH VARI ABLE?, 6
ALL COUNTRIES (YES O R NO )7N
HOW MAN Y? 10
TOP OR BOTTOM? B

THIS WILL TAKE A M I NUTE PLEASE BE PAT I ENT

CALORIE CON SUMPT ION PER DAY PER C API TA

INDIA 1990'
ETHIOPIA. 1980
ECUADOR 1970
HAITI 1930
INDONESI A 1920
RWANDA 1900
ALGERIA 1890
EL SALVADOR 1850
BOLIVIA 1760
TANZAN I A 1700

19 15



WM CH OPTION?liag

THE 'EARTH.`- PRO GRAM OFFERS 5 OPTION S THEY ARE --

TABLES THE .COMPUTER WILL PRINT A TABLE SHOWING THE
VALUES -OF: UP TO VARIABLES FOR UP TO .83 . COUNTRI ES
FIND THE "LIST OF VARIABLES AND THE L OF C01.7.1,TRIES IN
.youR MANUAL C PP. . 5 -AND 6) OR USE THE 'L I ST-% OPT I ON
THESE.- LISTS GI VE YOU' THE CODE, NUMBER YOU SHOULD. ENTE1V
FOR' EACH 'VARI ABLE AND EACH COUNTRY.

L I ST: THE "COMPUTER WILL PRINT A LIST OF ALL VARIABLES
OR ALL COUNTRIES IN THE FILE.

RANKS THE COMPUTER WILL RANK THE VALUES FOR A GI VEN VARIABLE
AND. PRINT THOSE VALUES' IN RANK ORDER FROM HIGHEST TO LO WEST
YOU CAN ASK FOR THESE VALUES FOR OLL COUNTRIES* OR YOU CAN
SPECIFY A NUMBER, OF COUNTRI ES FROM' THE TOP . OR W).r.rottc OF THE LIST.
COUNTRIES FOR WHI CH- NO 'INFORMATION IS,. AVAIL ABLE WI LL BE OMITTED.

HELPS THE COMPUTER WILL PRINT THIS LIST OF 0, PTI.ON S-
44.

STOPS TO END THE PROGRAM, TYPE " STO P'.

WHICH ORT ION? RANK

Win CH VARI ABLE?' I
ALL COUNTRIES

THIS WILL. TARE

1971 POPULATION'

(YES 0 0 )1YES

A MINUT PLEASE BE PAT I ENT.
L.

IN MILLIONS

CHINA 787.176
INDIA 550.374
U. S S. R. 245.091

207.05
INDONESIA ' 124.894
PAKISTAN 116.598
JAPAN 104.661
BRAZIL 95.468
GERMANY 75.129
NIGERIA '56.51
UN. KINGDOM 55.566
ITALY 54.078
FRANCE 51.25
MEXICO 50.83

16
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IVREA I
VIET NAM
PHILL I PINES
TURKEY

46 198 r
4 404' 3 919
3 11 .

THAILAND 335
SPAIN 4.134
EGYPT 4.13
/POLAND 2.749
IRAN 29.783
ETHIOPIA 25.248
ARGENTINA 23.552

1

ZAIRE
1

22.4.77
SO. AFRICA I 22.092
COLOMBIA 21 772
CANADA 21 595
YUGOSLAVIA 20.55
ROMANIA i 20.47
AFGHANI STAN 17.48
SUDAN 16. 087
MOROCCO 1 15.238
ALGERIA A 14.769
CZECH° SLO V 14.5
PERU 14.015
TANZANIA 13.634
NETHERLANDS 13.194
SRI LANKA 12.762
AUSTRAL IA 12.723
KENYA 11.494
NEPAL 11.29
HUNGARY., ya 10.35 t
UGANDA 10.'127
IRAS --

BELGIUM 9.613
PORTUGAL' 9.037
CHILE 8.992

MALAYSIA 8.978
GHANA t 8.858
GREECE 8.85
CUBA / Q 8.657
BUL GAR I A 8.54
SA. ARABIA 7.965
SWEDEN 7.604
AUSTRI 7.456
SY ARA REP 6.451
SWI TZE AND 6.324
ECUADO 6.297
MEN 5.9
S. RH DESI A 5.5
UPPER VOLTA 5.491
GUATE ALA 5.348
MALI 5.143.
BOLIVIA 5.063
HAITI 4.969
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DENMARK 4.963
"'INLAND 4.684
IVORY COAST 4.42
ZAMBIA 4.275
DOM REPUB. 4.182
NIGER 4.126
KING KONG 4.045
SENEGAL , 4.022
GUINEA 4.01
NORWAY. 3.903
RWANDA 3.827
CHAD 3.8
FL SALVADOR 3.647
BURUNDI la 3.615
LAOS 3.033,
ISRAEL 3.013

WHICH OPTION ?STOP

DONE

a
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EXERCISES
,

1. To determine what factors are associated with high' energy use, do
the following.

a.. Using the RANK option, identify the twelve _highest and the
twelve lowest energy-using countries (that is, highest' and
lowest for variable 12: 1971 energy consurritlon)._

b. Then use the TABLE option and ask for data on variable 1
(1671 population) and variable 8 (1971 national. income) for
these 24 countries.

c. Using the data you just obtained, can you determine "1971
income per capita"? Here is a short program you can load and
run to do the calculations. *

CAPITA

50 .PRINT "1971 INCOME PER CAPITA"
100 PRINT '"ENTER POPULATION IN MILLIONS, THEN NAT'L
130 PRINT "IN 'MILLIONTS.OF DOLLARS (0,0 TO STOP)"
150 INPUT P,I 0

.200 IF Pis0 THEN .400
250 PRINT "S ";I/P

401o END

On the table for the 24 countries,
income per capita," andenter the
the CAPITA program. Does there
between national income per capita

add a column for "1971
values you calculated using
.seem to be a relationship
and energy use?

2.' Use the TABLE. on the RANK option to obtain data on 1971 epergy
consumption per capita (variable 14) for the 24, countries.

You now havecalcUlated dataJor 1971 income per ,eaPitEi,,-and. 1971.
energy use per capita. To gain a clearer picture of the relationslihp,
plot the data for each country on the "scatter diagram" ,on the next
page.

* If there are any zeros in your table, .clo not enter data for that
country in the CAPITA program. Zeros, stand for "Data Unobtainable."

- 23
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Is there a relationship? Vi.that' is it What are the implications
of such a relationship?

. Using_tlie/TAI3LE option, obtain the daily calorie consumption per
capita (variable 6) and enermr,consumption per capita (variable 14)
for twelve,- high energy-using countries.

Vlot thisdata on the scatter diagram on the following page:
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If food consumption can be taken as an indicator of "quality of
life," how ,.does oneru. use seem to be related to quality of

4. ay= 1 w are demands for energy increasing? To find out, use the
TABLE option to obtain data., on variables 11 and 12 (1969 and
1971 eneru consumption) for all countries. From Chip table
select len countries whose demands appear to be increasing
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0

Compute the "inerense rates" for thkse 10 countries, using
the program below:*

INCR5

50 PRINT "INCREASE RATES. FOR -tiobliew DENIANDs-
10Q PRINT "INPUT VALUES: FOR 1968, .'THF7s1 1971. ( 0. 0

.`d 150 INPUT A. B
2ci0 -I F' 400
250 PRINT (13.,,,k)e A )* 100 "Z"
300 GOTO 150
400 END

TO S P

Enter- these increase rates in another "column on <the table
'you- obtained above.

'40
Which nations, are reqUiring higher:proportions of energy?

IS the produced by theSe:e6Untries increasing as' ra4philly ;..,..,

as the energy congumed?T'efind out, repeat all of this exercise:
for variables ,9 and 10' ,(1968 and f971 energy produced). and
compute,the increase rates for energy productIon,;:--

. ....,,,
.Compare 'increase rates for energy consun'kption and energy

'..,: production for each of the ten eountrieS. What., are the- trends ?.

5. Using the RANK option, determine .where the world's energy reserves
mare located: for all,countrAes,tank order variables 15, 17, 19 and

21 (reserves- of coal, lignite, petroleum. and natural gas).

Plot these reserves on:a world -Map.

Which parts of the 'Nu.prld have greater energy' reserves? Fewer?
What .are the ecionotniONancl'.,political implications of thig distribution?

Exploring Further.

Make up your own questions and hypotheses regarding world energy,use and
produCtion. Test the hypotheses using the EARTH program. i (Example: Is
population "density" related to energy use? How?)

Are thereother variables and/or other eountries,you would like to add to
the data base? If so, discuss this with your teacher.

* Again, milt any countries which have zeros, in the table.

2R

/ 22



SOURCES OF INFORMATION ON THE ENERGY CRISIS

Books.

Evers i and Power. W. H. Freeman. San Francisco: Scientific
American) Book, 1971. (Eleven easy-to-read articles abolt energy today.)

g'

Energy: Demand Vs Supply. Diana L. Reische, Ed. New York: The H.W. Wilson
Company; 1975.

Energy: The Continuing Crisis. Norman Metzger. New York: Thomas Y. Crowell
Company, 1976.

Energy for Survival. Wilson Clark. Garden City, New York:. Anchor Books,
1974. (An analysts of alternate energy sources whose development might
provide a partial solution to our energy problems.)

Energy CrisisVolume 1, 1969-73. Lester A. Sobel, Ed. New York:
Facts on Flle, Inc., 1974. (This book traces the development and-events
of the energy. crisis through a 'series. of news articles written as weekly
coverage of news events.)

A Time to Choose -- America's Energy Future. Final Report of the Energy
Policy Project of the Ford Foundation.. Cambridge, Massachusetts: Ballinger
Publishing, 1974. (An examination of the future shape of the energy shortage
this report is very well documented with up to date data.)

Newspapers

Each day, newspapers car new stories about thenergy crisis, including
local and national problei6s and plans..

v

Periodicals and Reference Works - Subject Headings

wealth of information on the energy crisis is contained In .periodIcals and
standard reference "works like encyclopedias. ,,Subject headings which you
can use to locate information through card catalogs, Encyclopedia Yearbook
Indexes, and other standard indexes are:

Atomic energy
Atomic power
Atomic ressArch
Automobiles 1
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Coal mines and mining
Coal', research
Conservation of energy
Conservation of natural resources

Diesel engine's

Economics
Electric power
Electric utilities
Electricity
Energy crisis
Energy crisisU.S. Foreign Policy
Energy crisis -- sources

Fuel
kuel research
Fuel supply

Gas, natural
Gas, industry
Gas mandfacture and works
Gasoline
Geothermal energy

Hydroelectric plants
Hydrogen, liquid

Industry"and state
Industry and the environmental movement
Insulation.
International Atomic Energy Agency

Nuclear fuels
Nuclear fusion
Nuclear reactors

Petroleum
Petroleum industry
Petroleum refineries
Petroleum 'supply
Power resources

Solar energy
Solar furnaces (heating)
Strip mining

United States Energy Agency
United States -Federal Power Commission

Wind power

28%
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